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Introduction 
Field traffic has many beneficial effects of labour saving and timeliness, but little thought has 
been given to the potential deleterious consequences of soil compaction. The process of soil 
compaction reduces total porosity and increases bulk density, resulting in changes in soil 
physical properties. Excessive compaction in the seedbed may impede seedling emergence. 
Although greater soil compaction by heavier vehicle traffic has been reported worldwide, a 
lighter vehicle can cause soil compaction when used repeatedly. The spatial variability of soil 
physical properties from light farm machinery traffic with minimum tillage and or controlled 
traffic compared to conventional tillage are unknown. Hence, the objectives of the current 
study were: (i) to identify changes in soil physical properties as influenced by compaction 
during controlled traffic minimum tillage by a 2-wheel tractor and (ii) to determine the effect of 
soil physical properties on chickpea (Cicer arietinum) seedling emergence. 
Materials and Methods 
Field experiments were conducted in 2016 at two locations (Alipur and Digram) near Rajshahi, 
Bangladesh. The soils were sandy loam and silty clay loam, respectively. An existing plough 
pan was found at 8-13 cm depth at Alipur and 10-15 cm depth at Digram. The experimental 
design was split-plot with four replicate blocks. Tillage treatments (Strip tillage without loading 
(ST), Strip tillage with loading (STWL) or Conventional tillage (CT)) were arranged on the main 
plots, while number of tractor passes (1 and 4 passes on the same wheel tracks) was allocated 
in the sub-plots. The field test for wheel trafficking was carried using a Versatile multi-crop 
planter (VMP) mounted on a Chinese Saifeng 2-wheel tractor (2WT) of about 8.75 KW. 
Conventional tillage was done with a Saifeng 2WT by random trafficking. Ground pressure for 
CT, ST and STWL was 85 KPa, 121 KPa and 172 KPa, respectively. Bulk density soil samples 
were collected from wheel tracks for ST and STWL treatments and randomly from CT plots at 
0-5 cm, 5-10 cm (8-13 cm for Alipur soil), and 10-15 cm depths. Chickpea (Cicer arietinum) 
seeds were sown by hand dibbing making a small hole on the wheel tracks for ST and STWL 
plots, and 15 cm row spacing for CT. Statistical analyses were performed utilizing the SPSS 
16.0 program. An analysis of variance (ANOVA) was carried out on the data and means were 
analysed by least significant difference (LSD). 
Results and Discussion 
The tillage treatment effect on bulk density in the surface layer (0-5 cm) for both soils varied 
with the number of passes (P<0.001) (Fig. 1). At Alipur, single pass wheeling significantly 
increased bulk density (P<0.05) by 0.15 Mg m-3 and four pass wheeling by 0.30 Mg m-3 
compared to CT. At Digram, a single passing significantly (P<0.05) reduced bulk density by 
0.08 Mg m-3 compared to multiple passing in the traffic induced compaction plots. Bulk density 
increased with number of passes in the Digram soil at 5-10 cm depth (P<0.05). These results 
suggest that a greater number of passes, even with a lighter vehicle can cause compaction in 
the surface layers. The plough pan of both soils did not respond to the loading or number of 
passing of the light tractor, which suggests that surface compaction is related to the contact 
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pressure and deeper damage is related to total load. In terms of percent plant emergence, the 
interaction effect of tillage and passing was significant at Alipur (P<0.05), while the main effect 
of tillage (P<0.001) or passing (P<0.05) was significant at Digram (Fig. 2). At both locations, 
treatments receiving single pass of the wheel tracks had % higher plant establishment 
compared to treatment receiving four passes. The results suggest that increased traffic 






Figure 1. Wheel traffic effects on bulk density (Mg m-3) at Alipur (a, b, c) and Digram (d, e, f) 
at three depths (a, d) 0-5 cm, (b) 8-13 cm for Alipur, (e) 5-10 cm for Digram, and (c, f) 10-15 
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Figure 2. Wheel traffic effects on plant emergence (%) at two locations (percentage plant 
emergence was calculated from 710 seeds sown on each plot) 
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